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We, Eabcocx ft Wilcox Limited, a 
British Ooamany, of flabcock House, Famng- 
don Street, Ixodes E.C4, do beaky declare 
the invention, (O w niMUilcated by Dbutsghb 
Babcocx & Wilcox Damffkesselwesxb 
A/G, a German Company, of Oberhaoserti 
RMndand, Geumny) 3 for which to pray tfrxi 
a patent may be granted «p i*, and tie method 
by which it is to be performed to be partial- 
lady descx&ed it and by the foHowing state- 
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The present invention relates to a process 
of and tool for expanding tribe ends, applic- 
able lor example to the attachment of water 
IS tabes to the steam and water drum of a water 
tube boiler. 

It is amnion practice to secure the ends 
of water tube* to i bote drum by fitting 
each tribe end within a tribe hole in the dram 
and then expanding plastically the tribe end 
withk the tribe bole* to that remains firmly 
in contact with the waft of the bote to provide 
a flnkWgbt joint. In order to improve die 
resistance *> the pendency of the tribe, when 
25 the boSer is b use, to puU out of the drum* 
4be part of the tribe projecting into the dram 
is often belled out 

Several different methods of obtaining the 
desired expansion have been used. According 
30 to one method* a tool is used which factodes 
a conical mandrel about which are spaced 
three corresponding tapered rollers, the tool 
being inserted in the tribe erxi to be expanded 
with die axis of tj^emendre) co-axial with the 
35 tube end and the mandrel being fed into the 
tribe independently of the softer* ao that the 
rcflers are displaced outwardly into contact 
.with the inner wtrfare of the tribe. The man* 
did is then co n tin u ous^ rotated and the tol- 
lers are forced outwardly to expand the tube 
end and at <he same time roU progressively 
round and into the tribe. It has been found 
that with this method of expanding there is a 
tendency for each point of the tube wa0, after 
each passage of a rotter has caused an expan- 
sion, to spring back elastjcaft? and thereby 
ably reduce the emtset pressure be* 
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tween the tribe wall and the wafl of the farbe 
hole. Furthermore, the structure of the tribe 
metal is affected, the metal becoming Wfwiftf 
by the alternating load. 

Axxxmiing to a second rather similar 
method, the tribe is expanded by a tool having 
a tapered mandrel and roSem in which the 
mandrel and the rcfiers rotase and move out- 
wardly towards die end of the tribe during, 
the expanding operation 
• According to a third method, a mandrel 
with a working surface having a 
shghdy greater than rfie inside diameter of the 
tube is driven into die t*e end, so expanding 
the tribe as it moves into it This method has 
certain ptactfca l difficnities when *ppUfd 
long thrn tubes, which tend to bncile^ and 
die removal of die mandr el from jbe. to5e, 
after the expanding operation cftca gives 
trouble. 

As dbject of the jim^ni isvendoo^i 
prorfaon of an improved method^ ~ 
for expanding tube ends. 

The invention fr^lndfs the p r oces s fox the^ 
ftnrnrfog of a tribe end within a tribe noJelfn/ 
a tribe plate, which comprises expanfiog a 
part of the tribe into fluid-tight contact^dlh 
the wafi of the tribe hole by the forcible 
puffing-out of a tribe — f""*frig member 
through the said part of the tribe end and 
rf i ni i lt ittigouary as a consequence of jfrep riHhg - 
out effecting befiing of the mouth of the free 
end of the tribe into contact with the face 
of the tnbe plate. 

The invasion also includes a tribe end ex- 
panding tool suitable for the ^rpT^lng of a 
tribe end within a tribe hole in a tribe plate 
in which withdrawal means are provided for 
the forcible prifiing-out from inside the tribe 
end of tribe expanding means adapted d aring 
withdrawal to expand the part of the tube 
within the tribe hole, and the withdrawal 
means are mj*t>yi during withdrawal to 
operate belling means which effect beflmg of 
the free end dfthe tribe. 

The invention will now be 'k ^E rc d , by 
way of example, with lefciemf to the aocom- 
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panying partly diagr ammatic drawings, in to engage die boss 33 and are so 
which: — shaped at their inward axis that they 

Figure 1 is a srctimral side elevation of the restrain rearward movement of the shoulder 
forward end only of a tool for expanding and 34 past die plungers only tmtft the axial force 
5 befiing tube ends arranged to operate on a on the stop 30 exceeds some predetermined 70 
tube end that extends through a take ptoe; value. 

and # Abo mounted on the "body pert 11 is a 

Figure 2 is a view samSar to Figure 1 but circular row of eight tube cod belling ele- 
wirh the wrddng parts in a different operat- ments 40 so guided in the body part 11 as 
10 ing position. to be capable of radisi rrrovement ordy and 75 

la the drawings, a tube 1 extends through biassed by springs such as springs 41 inwardly 
e tube hole 2 in a tube plate 3 with its inner into engagement with the scop 30. The inner 
end 4 projecting beyond die inner face 5 of aide of each element 40 is provided with an 
the tube {date to a distance equal to about inclined surface 41 complementary to the 
15 twice the wall tjiicknesa of tf* tube. The tool, flared forward part 32 of the scop 30 so that 80 
indicated generally by 10, fadndes a forward as the part 32 Droves reawardly past the ele- 
body part 11 terminating in a bearing surface nterxts 40 they are moved outwards in a radial 
12 which, when the macTtTne is in use, is held direction. Each ekment 40 is formed with a 
firmly against the part of tube plate inner forwardjy extending tongue 44 arranged to 
20 face 5 which surrounds the tube end 4. A extend within the tube end 4 but of such 85 
mandrel 14 mounted in the body pare 11 ex- length that its forward end is spaced from 
tends axrafiy beyond the bearing surface 12 the tube plate face 5 by a distance somewhat 
and at the commencement of the tipindtng greater man the thickness of the wall of the 
operation, lies in the initial position shorn tube 1. 
25 in Figure 1 in which it extends into the tube To carry out the ggpgnrifrig operation, the 90 
1 to a point beyond the tube pferje 3. At its tool 10 is brought, into position opposite the 
inward or forward end the mandrel 14 is tube end to be expanded and thVmandrel 
formed with an enlargement or head 15 ad- 14 inserted into the rjohe to the position shown 
Joining a part 16 that tapers xearwardry to a hi Figure 1, so that the beating surface 12 
irrfmdrieal part 17 beyond which a part 18 engages the tube piste face 5, the stop 30 95 
_ of the- mandrel is screw-threaded into an being set with its shoulder 34 forwartfly of — 
operating rod 19 which is corrpkd to the pis- the plungers 36, the expanding members 21 
: ton of an hydraulic power device (not shown), being towards the r e ar war d end of the tapered 
A-fflppp of four co mplemen t ary fijwnfiirg part 16 of the mandrel 14 and the rearmost 
35 .. members 21 ate strdsHy mounted on the pair of the members 21 being in contact with 100 
.^tapered mandrel pact 16 and mar be moved the forward end of the atop .30. 
-fromHtejtfgnfd positfen shown in Figure 2, The mandrel 14 is sow drawn rearward^ 
. ^s»^vMch Sngnwi parts thereof farm a com- . through, the tool body part 11 by operation 
pVftt xing4ike tube expanding surface 22> to of the hydraulic power device so mat the ex- 
4Ch^Mttggered position shown, m Figure 1 in ponding members 21, which are held against 105 
-«r Mrfo one opposed pair of the members 21 axial movement with the mandrel 14 by the 
. is-cffi et teaxwardjy of the other pair ao that stop 30, are caused to move out/wanQy into 
^^jweraH radios of each member Is reduced, contact with and to expand the part of tube 
-.The four members 21 are held together aid 1 which lies knmcdistely outside the cube 
45 to the mandrel by % helical spring 24 mat plate 3. As tins takes plate the forward pair 110 
encircles jpait-cylirdujcal sections 25 of the if the members 21 move slightly rearwardry 
fburmemben. IntDfi^raiientwim^ 

SKdably mounted on flic cylindrical part beta 21» 
17 of the mandrel is a movable atop 30 m Once the head 15 of the mandrel 14 comes 
50 the form of a tube length havkrg a cvlmdricai into contact with the expanding members 21 115 
rearward portion: 31 which is a aSdmg fit on force is transnuttrd directly from the mandrel 
the mandrel part 17 and a flared forward to the stop, which is caused to move in a rear- 
part 32 of such diameter at its forward end ward direction so that the plungers 36 of the 
that it engages* the 'two rearmost gipfliKiing catch means ride over the shoulder 34. The 
55 members 21 when they are at the rearward espamfTng members 21 and the stop 30~move 120 
end of the tapered part 16 of the mandreL xearwardry with the mandreL the members 21 
Secured to the rearward end of the portion effecting progressive e^anding of the part of" 
31 is a boss 3$ formed with a drcorrrferen- the tube 1 which Bes within the tube prate 3. . 
thuTy ertmdflig radial shoulder 34 that faces As the membera 21 a ppr oac h the inner face 
60 xearJrardry of the mandreL Mounted on <he 5 of the tube plate 3 the flared part 32 of 125 
body part 11 are catch means in the form the atop member 30 engages the inclined sur- 
of four plungers such as the nhmgen 36 ao faces 42 upon the eight belling dements 40 
arxariged as to be slidable radially and being arid causes those elements to move outwardly 
biassed tosardty by springs such as radially so that their tongues 44 engage and 
65 s pring s 37* These plungers ere p "" 1 ^ befl. outwardly the projecting inner end 4 of 130 



I7S8450 



the tube 1. This beKng operation cods when 
the tube expanding surface 22 comes into cod- 
tact with the forward part of the surfaces 42, 
whereupon icaiwaul movement of the mandrel 
nfettvc to the tool 10 is positively checked. 

The tool 10 is now removed from the 
finished tube, the mandrel returned to its far- 
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tube end engaging elements which, 
aoaoged to move radially outwanHy upon 
withdrawal oT the <nbe expanding means and 
so effect feeding of the tube cn£ 55 

4. A tool as daimed fa Oasm 3v wherein 
tte tube expanding means hidude a plurality 
of expanding members ftted about the peri- 

^T^S k>aS 'J^ t £L* op , 30 **« to *e expanded and baaaprntf the 

to its farom! position. The tool may then romdrawai meW emm^JTLSn^ 

^Sl^*?^ ^adapted to act forwnd initial positkm, catdT^S are 
npoa a p asete cted ge of tube, the diameter ananged to xeetraht outward tnroment cf the 65 
ot me ffljpnding mrttoe 22 bong appro- stop means from the 
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^^ 1 dSt^C^ST t *^S * ? °?wrd.fa ce « fta stopW, exceeds 

tube. h desired the head 15 of the mandrel a pndetennmed Take, the ^op means bema 

^fcm^SSSSS^tS^ a^T^aTS^ffiaJn^emenl 
Tff"'^**'**^ <*<te«ammbewt*»a ootrad movement 

mwememrf me expanding member* axia^ of the mandrel rasy amU the fence exerted 

of at ! ta pead par t <t the mandrel to deta* taroaria th» r^wA^t nmitfactrix 

nunc die eflfcedre diameter of the expanding end engagaw elements are rara^ Sk^er?. 

^*^^^J»9^9<^^t, sui gagemem by inclined snrfacBr^thTstop 

nKSjrJ^J^I^* J!™?ig^ mama whereby npan. the mandal moving 

a «.T!?7?1 C 15^L ^ c ^ m ?* er - V "* a «P»«Hng means and tbns (he stop means in 

teh^lihmd& iditoM^hhwfaB, an onttrard direct^ tfaooA imqnKpdtin 
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tageoos to adopt a 
lapping design far 
What wedahnfe:— 
1. Process tar the 




thupedj 



of * &&e aid 



distance a part of ike tribe that extends beyond 
the tribe plate is engaged and belled oat fay 
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within a tribe hole la the tribe plate, wfc 
cocmnses expanding a part of the tube into 
flukMight contact with the waH of die tribe 
bote by t he facftfe EnMog^at of a tribe ex- 
gmo^g member through the said part of 
the tribe and simultaneous^ as a consequence 
of the pufltofrout effecting befflng of the 



5 * JV*** 88 tiaimod hi Oafaa 4, wherein 
e- expanding mexnbers axe held in dose cost- 
tact : with Ae tapered part of the mandrei by 



a errenmsc tng sprmz. 

claaned ; 



6. A tool as daSnecT in Oaim 4 or Oakn- 
5, whe rein a cftp provided 011 the mandrel is 
adapted by Jrrnitlng movement of the expandk 
,TMr * ' — axiafiy ~* ^- — ' 



8S 



40 



45 



50 



tact with die face of die tribe plate. 

2. A tube end expanding tool suitable for 
die expanding of a tdbe end within a^ribe 
hok in atdbeyhte, wherein withdrawal means 
ase provided for die forcible p dHpg -ont from 
Idjots the tribe end of tribe expanding means 
adapted daring withdrawal to expand die part 
of the tribe within the tube hole, and the 
withdrawal means are arranged daring with- 
drawal to operate beffing means which effect 
beffing of tie free end of sjhe tube* 

3. A tool as churned in Cfadm 2, wherein 
the beSing means c ompris e a dxcular row of 



|T - — expanding uxc 

expanding operation^ and the position of the 
-np i> adjustittc to permit -vadatian of that 



7. A tribe end expanding tool arranged and 
adapted to operate subsrantiflflyi a* described 95 
hetefaroore wM reference to, and 
s n! >ti aifl , lairy as abown in, the 
drawings. 
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